A 21-year-old man, who had been treated for congenital dilatation of the bile duct 13 years previously, presented with an acute abdomen. The physical examination suggested peritonitis, and an emergent laparotomy was performed. A perforation was found in the jejunum approximately 100 cm distal to the ligament of Treitz, followed by resection of a 60-cm jejunal segment. No tumorous lesions were found during the operation, and the resected jejunal segment showed only focal myxomatous thickening of the serosa. Despite intensive therapy, he died of uncontrollable septic shock 2 days after the operation. Unexpectedly, however, histological examination revealed a liposarcoma, showing an unclassifiable histology. From the distribution of the lesion and the histological findings, it is thought that a primary lesion was somewhere else, covered by severe adhesions due to the previous operation, and that the tumor cells spreading from it could have caused the jejunal perforation through vascular involvement. Although extremely rare, liposarcomas in the abdomen can cause intestinal perforation. It is important for both clinicians and pathologists to carefully investigate the cause of an unusual clinical presentation such as intestinal perforation.
Introduction
Liposarcoma is one of the most common soft tissue sarcomas in adults. 1, 2 The major sites of liposarcoma occurrence are the extremities (especially the thighs) and the retroperitoneum, followed by the inguinal regions with much less frequency. 1, 2 The first clinical manifestation of liposarcoma is usually an insidiously growing, ill-defined, deep-seated mass, especially when it occurs in the abdomen or the retroperitoneum. 1 Of course, liposarcomas can cause some symptoms when they involve neighboring structures. They rarely involve the small intestine or the intestinal mesentery, and rarely cause obstruction, 3, 4 intussusception, 5 or symptoms mimicking prostatism 6 and acute appendicitis. 7 However, it is extremely rare for liposarcomas to cause intestinal perforation and peritonitis. To our knowledge, there is only one such case reported in the Medline database -a report whose title indicates that liposarcoma of the intestinal mesentery caused peritonitis (Orzechowski H, Wlodarczyk K, 1984, written in Polish, no abstract available). Herein, we report a case of liposarcoma that caused peritonitis due to jejunal perforation.
Clinical summary
The 21-year-old male patient had a history of previous operation for congenital dilatation of the bile duct. Although precise information could not be obtained, his family denied major problems associated with complications after the operation. The patient had been complaining for 3 months of appetite loss. He was carefully examined at a hospital, but the cause remained unknown. Thereafter, he abruptly presented with continuous abdominal pain that became progressively more severe. Upon admission the next day, his level of consciousness had decreased slightly. Since physical examination suggested peritonitis, an emergent laparotomy was performed. A moderate amount of purulent ascites had collected in the abdominal cavity. The small intestines, especially in the upper abdomen, were adhered to each other, probably due to the previous operation. A perforation site was found in the jejunum approximately 100 cm distal from the ligament of Treitz, and a 60-cm long jejunal segment was resected. The suspected cause of the perforation was adhesions due to the previous operation, because there were no lesions that would cause obstruction of the gastrointestinal tract. Despite intensive therapy, the patient died of uncontrollable septic shock 2 days after the laparotomy. An autopsy could not be performed.
Pathological findings
Grossly, the mucosal surface of the resected jejunum was principally unremarkable except for perforation (Fig. 1a) , while the serosal surface was mostly covered by purulent and fibrinous material. On cross-sections, the serosa was focally and irregularly thickened, and small hematomas were scattered around the perforation (Fig. 1b) , spanning from 5 cm on its oral side to 15 cm on its anal side. The thickened areas and hematomas were mainly distributed on the mesenteric side. At the perforation site, the serosa of the anal side revealed marked myxomatous thickening (Fig. 1c) .
Histologically, the thickened areas of the serosa were myxomatous, edematous, or focally fibrous, and contained lobular structures (Fig. 2a) . The lobular structures appeared to spread along the vascular tree. In the lobules, round to oval cells loosely and separately proliferated in a myxoid matrix. These cells were also seen around hematomas. Most of the cells possessed abundant cytoplasm that contained one or a few vacuoles, whereas some cells had scant cytoplasm and showed a shortspindled or naked appearance (Fig. 2b) . Their nuclei were mostly oval, showed coarse chromatin, and contained one or two nucleoli. Mitotic figures were not evident. The cytoplasmic vacuoles were clear and sharply delimited, and they distorted or displaced the nucleus to the side of the cell. The vacuoles were stained with oil red O (Fig. 2c ), but not with alcian blue or periodic acid Schiff's reaction. The cells were also seen in the mesenteric fragments resected with the jejunum, but their infiltration into the muscular and mucosal layers was not observed. The serosal surface was covered with purulent exudates in which fungal hyphae and bacterial colonies were observed. Immunohistochemically, tumor cells were positive for S-100 protein (Fig. 2d) and vimentin, but negative for CD68, CD34, and muscle specific actin. Though tumor lobules were relatively enriched with capillaries or small vessels, there was no plexiform vascular pattern, as noted upon CD34 immunostaining (Fig. 2e) .
RT-PCR analysis of TLS-CHOP and EWS-CHOP
The determination of the histological subtypes is important for prognosis and selecting therapy given that the clinical behavior of liposarcomas is closely related to their histological appearance.
1,2 To positively determine that the present case was an 'atypical' myxoid/round cell liposarcoma or not, we examined the expression of the TLS-or EWS-CHOP fusion transcripts by reverse transcription-polymerase chain reaction (RT-PCR) using paraffin-embedded material. 8 Only routinely processed paraffin-embedded materials were available, thus limiting mRNA preservation and making it more difficult to detect longer transcripts. [9] [10] [11] [12] However, it has been reported that there is much variation in the translocation points between the TLS and CHOP genes. 13, 14 In addition, EWS-CHOP fusion transcripts are expressed instead of TLS-CHOP in a small number of cases.
15-17 Therefore, we designed several primer sets for the TLS gene, TLS-CHOP and EWS-CHOP fusion transcripts (Fig. 3) . Extraction of total RNA and reverse transcription were performed using a Paraffin Block RNA Isolation kit (Ambion, Austin, TX, USA) and the PCR was carried out as described previously. 18 The transcript of the hnRNP A2/B1 gene as a positive control for the integrity of mRNA in the sample could be amplified (Fig. 3) . Using the TLSEx1-F and TLS-Ex3-R primer pair, 149-bp PCR products were also detected, and their DNA sequence analyses confirmed that the amplified fragments corresponded to the TLS transcript (data not shown). However, TLS-or EWS-CHOP fusion transcripts were not detected at all despite the fact that several repeat tests were performed.
Discussion
The cause of jejunal perforation in the present case was at first misinterpreted as secondary to adhesions due to the previous operation, which had been performed for congenital dilatation of the bile duct 13 years previously. Histological examination of the resected specimen, however, revealed a liposarcoma. Although it is known that the bile duct and gallbladder carcinomas are associated with congenital dilatation of the bile duct, 19 such an association has never been reported for liposarcomas. Thus, it seems that there is no etiological relationship between a liposarcoma and the congenital disease in the present case.
Histologically, atypical lipoblasts with a myxoid matrix proliferated in a lobular fashion, looking like myxoid liposarcoma at a glance. However, the atypical lipoblasts were larger and more pleomorphic than those in classic myxoid liposarcomas. In addition, it lacked a delicate plexiform capillary pattern or hypocellular zones around the small arteries, which are among the characteristics of myxoid liposarcomas. 1, 2, 20 On the other hand, mature fat cells, which are seen in well-differentiated liposarcomas, were completely absent, and the degree of cellularity and pleomorphism were inappropriate for a pleomorphic liposarcoma. In accordance with a recent description, 2 we regarded the lesion as an unclassified liposarcoma. The negative results of RT-PCR analysis for TLS-or EWS-CHOP fusion transcripts seemed to support the diagnosis. 17, 20 Why was this patient's liposarcoma missed during the laparotomy? We think that the reason is primarily due to the unusual clinical presentation and the anatomical location. First, the patient presented with peritonitis due to jejunal perforation at admission. Liposarcomas rarely involve the small intestine (either as primary lesions or metastases) and cause some symptoms. [3] [4] [5] [6] [7] However, it is extremely rare for liposarcomas to cause intestinal perforation and peritonitis. Second, no tumorous lesions were found around the perforation site, although liposarcomas in the abdomen or retroperitoneum grow into large, sometimes huge and, as a rule, well-demarcated masses. 1, 2 In the present case, the radiological examination before the operation was insufficient because of the emergent conditions preventing extensive evaluation. During the laparotomy, severe adhesions in the upper abdomen due to the previous operation might also have prevented more refined observations. In addition, the history of the previous operation probably influenced the clinical judgment as to the cause of the perforation. Histologically, the lobular structures of tumor cells were mainly scattered on the mesenteric side of the serosa, and they also existed in the mesenteric fragments. These findings suggest the possibility that tumor cells spread from the more proximal area of the mesentery, because lobular extensions of liposarcomas are not infrequently seen in the periphery of or apart from the main tumor. 1 Therefore, we think that a primary tumor may exist somewhere, probably near the root of the mesentery, covered by severe adhesions, and that the tumor cells observed in the resected specimen had spread from it, although this could not be confirmed by autopsy.
The cause of the jejunal perforation was not due to direct infiltration of tumor cells, because tumor cells were not observed at the perforation site. However, the perforation occurred at the boundary of the region with tumor cell infiltration, which showed marked myxomatous thickening of the serosa (Fig. 1c) . 
Histologically, tumor cells mostly spread along the vascular tree with a myxoid matrix. These findings suggest that the perforation was located at the most peripheral portion of a given vascular tree. Moreover, several hematomas along with a scattering of tumor cells were found in the serosa, indicating that tumor cells involved at least some vessels. Although a feeding artery could not be identified, it seems reasonable that the jejunal perforation would be caused by insufficient perfusion secondary to perivascular infiltration of the tumor cells with a myxoid matrix. In summary, we have presented a case of liposarcoma with peritonitis due to jejunal perforation. Although no tumorous lesions were found during emergent laparotomy, histological examination revealed a liposarcoma. From the distribution of tumor cells and the histological findings, it is thought that a primary lesion exists somewhere, covered by severe adhesions due to the previous operation, and that the tumor cells spreading from it could have caused the jejunal perforation through vascular involvement. Although extremely rare, liposarcomas in the abdomen can cause intestinal perforation. This case warns both clinicians and pathologists to carefully investigate the cause of an unusual clinical presentation such as intestinal perforation.
